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岛东部陆架 5 个沉积物岩芯中 210Pb、137Cs 和 BSi 的含量及分布特征，分析了 210Pb
年代学模式中的 CA、CF 以及 CFCS 模式对岩芯的适用情况，初步探讨了导致沉
积速率年代际的变化原因，量化了近 150 年来两个海域生物硅的埋藏通量，揭示
了其年代际的变化特征。论文获得以下主要结果： 
(1) 现有的 210Pb 测年模式中，并不是所有的模式都适于沉积物测年，也并
不是所有的岩芯都能用 210Pb 测年模式进行测年。对于台湾海峡西部海域的 7 个
沉积物岩芯来说，CA 模式不适用，CFCS 模式仅在 Y31 站浅层沉积物可用，CF
是台湾海峡较好的沉积物 210Pb 测年模式，但也仅对其中 4 个岩芯适用。对于海
南岛东部陆架的 5 个岩芯来说，CA 模式不适用，CFCS 模式仅适用于个别岩芯
近 50 年来的年代确定，CF 模式是该海域比较理想的 210Pb 测年模式。 
(2) 台湾海峡西部海域沉积速率年代际的变化及其生物硅的埋藏通量。台湾
海峡西部海域 7 个岩芯中仅有 4 个岩芯(Y11、Y23、Y31、Y41)沉积速率可靠，








15.0-275.1 μmol cm-2 yr-1 之间，均值为 114.3 μmol cm-2 yr-1，生物硅埋藏通量主要
受沉积物质量累积速率调控，同时受生物硅含量的影响。 
(3) 海南岛东部陆架海域沉积速率年代际的变化及其生物硅的埋藏通量。海
南岛东部陆架 5 个岩芯 S0401、S0403、S0409、S0410、S0411 的沉积物质量累













































In the past two centuries, both global warming and anthropogenic activities led to 
great changes in the coastal environment. In order to examine the temporal evolution 
of sedimentation dynamics in the southeastern coasts of China, twelve sediment cores 
were collected from the western Taiwan Strait (seven sediment cores) and the 





biogenic silica (BSi) are determined for constraining the chronologies and the 
variability in the sediment mass accumulation rate (MAR). Three 
210
Pb-chronology 
models, including CA, CF and CFCS, are used to test their validity in the studied 
coastal seas. Based on the sediment chronologies, the decadal variability in the MAR 
is examined as well as the reasons behind the variability. Further, the burial flux of 
BSi in the two coastal seas are quantified in the last one hundred and fifty years. This 
preliminary study indicates a few insights into the environmental changes in the 
Taiwan Strait and the northern coasts of South China Sea. The results obtained from 
the study are as follows. 
(1) Given a few sediment cores, all of the 
210
Pb-chronology models are invalid for 
measuring their sedimentation rates. In total, the chronology and sedimentation rate at 
4 stations (7 sediment cores) are determined using the CF model in the Taiwan Strait. 
The CF model is also applicable to the 5 sediment cores collected from the shelf of 
Hainan Island. However, the CFCS model is only valide for the shallow sediments 
cores at a few stations. The CA model is not applicable to either the Taiwan Strait or 
the shelf of Hainan Island. The CF model is the best among the three models.  
(2) Decadal variability in the sedimentation rate and the burial flux of BSi in the 
Taiwan Strait. The sediment mass accumulation rates obtained from the four sediment 









Y23 shows the largest MAR, followed by Y31 and Y11. The lowest MAR occurred at 
Y41. Overall, the MAR shows an increasing pattern in the last hundred years: from 
1900s to1940s, the MAR is relatively low and increased slowly; from 1940s to the 
















showed little variation; from 1990s to 2010s, the MAR increased at the highest speed. 
The overall increasing of MAR is ascribed to the enhanced erosion of coasts and 
Taiwai Island. The BSi contents vary from 0.65% to 2.20% with an average of 1.41%. 
The maxium BSi contents occurred at Y11 and Y13, followed by Y41 and Y23. The 





 at four stations. The burial flux is predominantly regulated by the MAR 
rather than the contents of BSi.  
(3) Decadal variability in the sedimentation rate and the burial flux of BSi in the 
shelf of Hainan Island. For the five sediment cores of S0401, S0403, S0409, S0410 






















respectively, following an order of S0403>S0401>S0409>S0410>S0411.The MAR 
shows an overall increasing pattern in the last century: from 1900s to 1940s, the MAR 
maintained almost constant, and showed an evident increase from 1940s to 2000s; 
from 2000s to 2010s, the MAR showed a rapid increase. This temporal pattern 
appears to have a close relation with the variability in coastal line. The BSi contents at 
the five stations vary from 0.63% to 1.72%, with an average of 1.21%, following an 
order of S0403≈S0411>S0401>S0409≈S0410. The burial fluxes of BSi vary from 9.5 
to 255.3 μmol cm-2 yr-1, averaging 52.1 μmol cm-2 yr-1, and with the order of 
S0403>S0401>S0409>S0410≈S0411. The maximum and minimum values occurred 
at S0403 and S0411, respectively. The burial fluxes also show increasing patterns in 
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第 1 章 绪论 
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及建立有效监测方案的基础(Delaune 等，1978；Nittreouer 等，1979；Jeffrey 等，
1983；Kansanen 等，1985；Jha 等，2003)，对于揭示区域和环境变化、了解流
域侵蚀与海岸沉积之间的关系、建立地球化学循环模型以及科学规划海岸带和沿




















Prevosti 等，2016)、历史海图对比法(李从先，1981)、过剩 210Pb 测年法(Carroll























































究委员会 14C 年代组，1983)。由于水圈和大气圈的交换过程，14C 广泛分布于海
洋中。沉积物作为海洋的一部分，在其形成过程中也就必然包含当时产生的
14














但是，由于化石燃料的大量使用，许多不含 14C 的 CO2 排放至大气中，大气中
CO2 的总量增加、
14
C 的放射性比活度降低，从而使得用 14C 法测量得到的年代
偏老(Suess，1955)。大规模的核试验也对大气中 14C 的比活度产生了影响，因而，
测出的 14C 可能会偏离样品的原始年代(Stenhouse，1979)。另外，近现代沉积物






C 法测年可分为 4 个阶段：(1)1945-1953 年，固体碳测定方法建成，解决
了绝对年代的测量问题(耿岩等，2010)。1949 年 Labby 公布第一批 14C 年龄数据，
宣告 14C 测年方法创建成功，轰动了整个考古学界和地质学界，从此 14C 测年方
法被广泛使用。(2)1953-1965 年，气体正比计数法取代固体碳计数法而得以发展
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